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On the Hydraulic Characteristic of the Hydrants used 





The hydrau1ic characteristic of the hydrants used recently in paddy fie1d irrigations 
was investigated. 
The variations of the pressure head in the pipe which connected the hydrant to the 
water supp1y tank and the discharge of water were measured， and the head 10s of the 
hydrant was calcu1ated at each opening rate of the hydrant. 
The resu1t was that the coe飴cient(j.) of the hydrant head 10s is expressed by the 
opening rate of the hydrant (nふ thepressure head of the standing pipe (H2) and the 
1er昭hof sta吋 i時 pipe(12) as the followi碍 equation，
fd(ω1041z-) 











実験用管水路は， Fig.1 Iζ示すように揚水部， 7./<.王子管路部，分7./<.1吐出部，末端水王子管路部， .:b' 
よび米端調節部よりなる.
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錫水音15としては，揚水量係分 lton，揚程 10m(7)<tU の消防用ポンプを用いた.水平管路告[5と
米端水王子tr~ま路古if51ζ は， 内径 200mmのポリエチレン製黒色管を使用した. 水王子管路音15は流入部
(8m)と測定部 (50m)よりなるo場水部と流入官官の接合部分lζ空気抜き用のパノレプを取りつけた
測定音[51とないて， I緊桜損失7l<iliと7l<磁勾配をiJlIJ定した・また，末端水平管路昔話は，分水後の7J<J.f



















A: Pumping section 
B: HOl匂ontalpipe 
C: Stand pipc and Hydrant 
D: Horizontal pipe 




V1> Vg: Sluice valve 
IvI" M2' Ms， M"お15，Ivf6， M7: Pressure gage 
Q1> Qz: Discharge meter 






Fig.2-(I). Cross section of the hydrant. 








Fig. 2-(2). Cross scction of thc hyclrant. 







Fig. 3. Cross section of the hydrant. 
(vinyl chloride) 
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Experimental marks and inicial test conditions. Table 1. 

















































Relation betwecn cross-sectional area of flow and opening ratc of cap. 
Sectional Cross楢sectionalarea offlow (cm
2) 
Kind of hydrant posJtlOn Opening rate of cap 
。fflow 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 
A 6.12 .24 18.36 24.48 30.60 36.72 .84 48.96 55.08 61.2 
Alminum， type 1 
B 107.5 107.5 107.5 107.5 107.5 107.5 107.5 107.5 
A 4.32 8.64 12.96 17.28 21.60 25.92 30.24 34.56 38.88 43.2 
Alminum， type 2 
B 107.5 107.5 107.5 107.5 107.5 107.5 107.5 107.5 107.5 107.5 
A 7.52 35.04 52.56 70.08 87.60 105.12 106.4 106.4 106.4 10.64 
Vinyl chloride 
B 46.5 46.5 46.5 46.5 46.5 46.5 46.5 46.5 46.5 46.5 
Table 2. 
Cross scction of grating between internal pipc and cover (cap). 




!吐出部立上り管の圧力水頭 (M5)を給水径の種類ごとに分けて整理すると Fig.4-(1)， (2) ;T-
よび Fig.5のようになった. また，給水松からのi生出水量と日程度の関係を種類ごとに分けて整






Q， Qh QZ: 命-@，@-⑨， @-@1ζシける流量
V， Vh V2: @-@， φ~⑫，⑮-@Kb'ける流速
!，ιん@-@，@-⑮， @-@の管長
D， Dl， D2: @-@，ゆ~⑮， @-@の管筏
f，fhβ: 窃~⑤，窃~⑮， @-@の僚擦損失係数
H， H'， H1. H2: φ，③分岐前，⑮，@分1皮後l乙公ける圧力水頭
h'， h1， h2: @分i技官官，⑮，@分岐後l乙bける損失水頭
g: 重カの加速度 五'1' パノレフマ員失係数




よぴ⑮-@にかける管内速度水頭は，v2j2g， vV2g， VV2g，lj骨内摩擦損失水頭は，f.(ljD)・(V2j2g)， 




h1 =H-H1 =(H-HI)+(HI-Hz)+(Hz-H1)=h' +(h2-h')十(ん1-h2)...(1) 
で表わされる.この式の各項は，
h'=H-H'= f.ムユ1
J D 2g 
.... .(2) 
んz-h'=H'_Hz=(fzι十fV2)子+fβ手
















a a， b， c， d， e indicate 
inicial experimental 
conditions shown on 
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Fig.4-(I). Relation between the pressure head 
at M5 and the opening rate o[ cap 














a， b， c， d， e indicate 
inicial experimental 
conditions shown on 
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Opening rate of cap 
Fig. 4-(2). Relation between the pressure head 
at M5 and the opening rate of cap 
of the hydrant. (alminum， type 2) 
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a， b， c， d， c indicatc 
inicial cxperimental 
conditions shown on 
thc tublc 1 
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Opening rate of cap 
Fig. 5. Re1ation between the pressure head at M5 and 
the opening rate of cap of the hydrant. (vinyl 
chlori必)
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Fig.6-(I). Re1ation between the discharge of 
water and th巴openingrate of cap of 
the hydrant. (alminum， type 1) 
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Fig.ふ(2). Relation between the discharge of 
water and the opening rate of cap of 




a， b， c， d， e indicate 
inicial experimental 
conditions shown on 
the table 1 
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a， b， c， d， e indicate 
inicial expel'imenta1 
conditions shown on 




















Fig. 7. Rclation betwecn the dischal'gc 01' water 
and thc opcning l'ate of cap of the hydrant. 
(vinyl chloridc) 
a， b， c， d， e indicate 
inicial expcrimenta1 
conditions shown on 
thc tab1e I 
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Opening rate of cap 
Fig.仏(2). Relation between thc coefficient of 
hydrant 10ss and the opening ratc 




Fig.9-(1). Relation between the coefficie凶 of
hydrant 10ss and thc opening rate 
of cap of the hydrant. (alminum， 
typc 1) 
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Opening rate of cap 
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a， b， c， d， e indicatc 
inicial cxperimental 
conditions shown on 
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Opening rate of cap 
Fig. 10. Rclation bctwccn thc cocfficicnt o[ 
hyclrant loss ancl thc opcning rate of 









/ヂ 0.2 Opening rate of cap (nc) 
-4ri 
。-8jjj
一一一 Alminum，type 1 
-一一-Alminum， type 2 
Vinyl chloride 
Fig. 12. Relation between the coefficient of hy-
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一一一岨 oAlminum， type 1 
- - - 6 Alminum， typc 2 
_.一・日 Vinylchloridc 


















H2-12 Relation between IlcIv and H2U一一.






←H-H1 =(/'ι十u);: +(1・ム+f)vi+(民一民)•••••••• .(5) ¥β)zg¥Z"D2'JV2)2g 
となり，五'2について幾理すると，





で、表わされる.それぞれの給水栓につき (7)式を用いて 1V2を計算すると， Fig. 9-(1)， (2) ;j"，'よ
びFig.10のようになる.
なb'，摩擦損失係数の1，j1;j"，'よびβ の値は， Prandtl von Karmanの式1) 分岐損失係数ん
は， Gardelの式2) を用いた.







1 (~~_... _ • Hoー ム¥fur-17〔OW 十M51ogtjユj
ん ~(…+… 1012: H2，ゴム)エ一五~\U.乙i 乙U.UlOg H2 ") 






( i) L五カ水vJiを保つためには日:i'U 仁i の断ïíïi~を小にし， 1[: 1水1誌を少なくする ζ とにより
圧力が保たれ，送水を長距離のばすことができる.
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